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(54) ELEMENT SEPARATION STRUCTURE OF SEMICONDUCTOR INTEGRATED 
CIRCUIT AND ELEMENT SEPARATION THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a structure which 
satisfies both requirements of reduction of a separation 
distance between transistor elements and reduction of a 
capacitance between a collector and a substrate. 
SOLUTION: N+ type regions 2-1 and 2-2 to be formed 
eventually as embedded collector regions of bipolar transistors 

TR1 and TR2 are on a P type semiconductor substrate 1 . | ffi ^ f i « | 

Formed between the N+ type regions 2-1 and 2-2 is a P type 
region 3 for element separation therebetween without contact 
therewith. Areas of the N+ type regions 2-1 and 2-2 contacted 

at their bottom and side faces with the semiconductor substrate -i j ••■^ y ^ 

1 are formed to have an impurity density that is the same as 2 ;i i 1 ac 2-5 

that of the substrate 1. An insulating film 9 located on the P 
type region 3 and therearound is contacted with the P type 
region 3 to insulatingly separate the bipolar ransistors TR1 and 
TR2 as an element separating layer. 
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(57) [©ft] 

ess] h7>z?7.?mi-oftmm.m<nmfrh-3vt;5> 

XiS'TRl , TR2 <DM®&fr3 U??m&.ttz.2>N + 
MM*£2-1 , 2-2 !5S^n-eftM^ftT^5. dtieN 
+ 3HHtt2-l £2-2 ©|«©*^$HBUII©PS1«*3 it. 
N + 11^2-1 , 2-2 \zmM?Z>Ztt£<WLrt<bn-C£i 

o, n + mmm-i , 2-2 oj&sRoqsweirr-spsi 

7>y'X^TRl , TR2 E o lx£*£igtf}-8tLT^-£><, 




1 

ttttttKttDfc?- * C £ fc < Rtt S ftfc*^*N*ffl tit 

©SfrfE¥^ffS«d: DBSilS©Sj? 1 »«S©ll«>a*T 

< thuamm 2 mmmom^^^m^L^Aj 

T«re*##»*JiK:»**nfclWB* 2 #«§«©«£> 
&**ii5fiti«i«©j®«<fc 0 ftfr>7tt4fe»K©ft 2 

©xtf^i'-WHf £. 

«iiHxtr^^->+jPHi:Rii;»K:^snfcitrc« 1 mm 
&***s#HB*.i:8M l fesaiEx tr 9 * -> -v ;ns<f CJB 

fiJStltfe 0 c©x£**->-wWBJ: DSHBflEKJB 1 « 
[«F#JH3] *m*T-#IBMttlffiEfBl««3!©4#> 

fBiii&©#^#*«0!&©Sg^#BjI#tj£. 

MSB IB 2 ««£©7»G4fe&% J: D ft H^ttttiB*©* 2 

^M*M$£^TitfjE¥^&g«±c/£ftt-£x@ 

ftgiTs/t&tc. ttExii*:*->*,H'«©*tJS-r**® 
]&» e> -r * > a as k =t o mmmm f »r smb* © 

ffliB« 2 ««£©a&&*7ffi«M*Ji©ttE* : HHtt 

[»#«5] ires 2 ««s©a«&»7*i4to«H«© 

* l r a>s flfrtB-r * > a a mwm £ n -& c t k j; 0 mis. 
©ss^sMKjffi. 



(2) *SB8¥9 - 1 1 5 9 9 8 

2 

naax tf 9 * $/ v f kate* 1 #«S!©««&&*3F 

tt#l«« «fc 3 KJB 1 (MfflOSFF-fllWiftHJ 

jsi-r s z £ ic «t 0 fts d £ if 4 
Efcro^WflaWBtt©*^***. 

[■»sfc*7j KraE»«XSttlMllExb!^*->v;Pric« 
JBS-»xy?>^Bs*b&«BfK*^T«EJB 1 #m 

[W*JB8 3 JBlJ»*a©*»^*«±»=*2#*a! 

© x £^ * -> v £ fiKS 3 it £ X® £ > 

iftEx tf ^ =¥■ -> +• JUS Jba> 6 -f * >j$ Affit' <fc o TMIH 

£ <b 2 ^©f§ 2 #*£©8&i&*?tt4MMt&tf Z ©« 

»a*5F«*««n*»iK-r*iB 1 #«s©*«&&*^ 

HfrlBfS 2 &*£©a&i&&7tttt«ltt±©t(rE* : ?Hi(tt 

w©#isix@££jMiu 

20 ffiEm V^©&&&&7Mftft(ttt;£. «SiiX@i&*7 
£TC!fcgfc#&XgSig;fc&-efe» HiJieS¥5 2#ag!©iS 

»a*^tt*«n«©«iffiarxiBHT?t(E-ra* 1 #«§J© 
^tt«j»**nwrE*##**©5F*B»««£rai;T7*« 

«fc ^ \zBtic?2> z t &®m. t? &¥Wfcmm®&<Dm? 

[»*3S9] «iE»«xsttas?*{tffi*«t». 

ilExtf^ + ^ir^JBfKitfrEfB 1 ^mMWSi*^*-^ 
M^M^£S®-r«» J; -5 ic» 1 #*S!©*^»*Ji*» 
fiJcT « d £ (C «fc 0 Jlfig $ n <6 C £ * 4« tt £ r 6 8 
30 EttO^W^JBWIUtt©*^!**!*. 

CW*«10] iWE»lllxettl(rExe^ + 5>ir;i'fl!E 
«»*-*Xy ^^^SJjSLfcttBfKfe^TKrEJB 1 # 
«S©4l<e>i&»7>fi'M)««lcttttLAieikR«* : F^RI 

a t l rjgfig-r •& t ic j: i9 ^js $ ft a c: £ * » « £ -r 

•SW^JS 8 E«©¥#^jfl8tlBlK©*^lK#j£. 

[0 0 0 1] 

[ffc9I©«T*tt*#»] d©«W»4«fc:*»fltaiS± 

©«^©^M*sf«©^SiM^©^tcjiffl$ns*# 
R«-t-©*jt*tticwr*. 

[0 0 0 2] 

> x ^ £* 5 b « »«r -a *b** * a . c © 

ft, 7 h7>3?X^©3U^^*«tS»»* 

5. WTtCNPN S7>^X^©«-&©*T^BIM«© 
50 [0 0 0 3] St, 01 3tC^-TJ:5(C. Pi->U3> 



3 

+ 1J$U£2 ^fiTTS. cntt- SSMKA s <tV) 
Sb (7>^^» CD@fflffi«ctCJ;0^$n-5. # 

ic, n + mmm <Dffl<DM&uzuz?x m \z^-z>xmM 

[0 0 0 4] 0 1 4 tc^-f J; 5 (c, xt:^ + y 

©±gR©xtf**->v;i/ji5 4>c, ps!^«6 £®>s 

[0 0 0 5] 0 16H0 1 5!HmzBf$.2tLZ>rt'f 

h£&***fc-r*>ffiAte£ffl^T»KWfcP£!« 
8E8-1 «Sft5. -f^->ffiAffi^ffl^> £© 

[0 0 0 6] t C5t±E<DJ; 5 &«/*©S}j&?3 7£T* 

iw*->f;H5 ©fiRs^F©iaa!*ii o o ccet 

+ S!«l«2 PS*«3 ^C^tttotfxii^S^WiS 

46, H&iA^g (N + i^t2 . Plit3 ) 
£-r*l*©ef*L2 (Bl SfcjST^-fev hEM) 

75: -5. 

[0 0 0 7] *KCttJiaa*JB£l,T. N* I«ffit£2 
©*a*t6ttL«»-r^. HBi:PSI*3 ©^ffifefifttt 
)J«»LTLi5i. N + SfR«2 ©ttfc#»4tt*T 

a©it*£ic*-r3. 

[0 0 0 8] A*-f 7 H5>:xX^£iS^Tls!jf££-t± 

B#*»*:T2fft£L-T. 0l*.l£P$!ttlA3 S»fiJEr* 
Rg, Xbr**->*JPfi)fcB©5»iea*AoT*>. N + MM 
*£2 £*U£^J:3CBf5£e«*fc-3T#j£T*#ffi# 
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[0 0 0 9] «|*rfiI©tt**«l^.**tti:lxTX 

fflg^Ttf'SiiXfcf^v'Wl/Jf 5 CiBl^ttTL 
me>^ty^#PSffi«3 ©^Fi|5fc#ij@ 

mhttmmMLs m 1 51:1s) tt£j£M©Hffi#s& 

/0 #fflJl£fcS. ^rftKLTfc±e©.fc3&jre#«© 

it. 

[0 0 10] CW.fc^&A'f tf— 7 h7>-^^ 

£3L©£ITOIl«IBa'5#tt£L-Ttt. 4~6xtm@ 

C©2rffiK:.fctttt. h5>S>X*£SLtt*UWK:$)* 
£ft5©T, 7>Slffl£LT«abjA*-©P^Sc3 £ffi*fi)c 
■T*<&S»4a:<a:S. £©m»hl'>f 1 *^MfiSIISM: 

[0 0 1 1] iLZL^ifi. Msb&frOPMffim £&g<i 
-a-T. A'-f#— 7 N5>> J X^i:-5 L PI! 

*, Ml 3©L3 T?*-r»«e«©fi«Mt £*«©«« 
LOCOS <SW*D, «fi 

[0 0 12] 

[«W**WifcL.fc'3£-rs«MJ C©«fc-5K:tfeln?tt, 

flirt fi^F ?TfiE-C* S X&**2> r> tz, 
[0 0 13] C©»Mtt±IE©J:3fc*«S#*l/T:&: 

<t£'©«WI>a:^p-fcX*i65>B£-a-j'. fiC*©*^!^ 

40 ©3Ud7^/a«iB*«***s*sct!tt<, A'-r* 

ft/t-f 5 h 5 >S^X ^ S5fcfiBC»J«i»fl:Tf**** 
#gB& J:«-t©«jfi#ft*««r* - £ tca&S,, 
[0 0 14] 

8&©S^7>it«|jt«. JBlW«S!©*«M|EaiE±fc4st» 

2^>©iB2#«a©a«)a*^*fi*«i«4:. uwB*»a 

50 ®'T-5C£^<S:H-e)nfc^7>giffl<i:LT©Sfrfa4 i *e 



5 

©*^»«Bd:S*«Ufc;i 
[0 0 15] £©3SH©¥##*»ig»©*?-#li2fj!fc 
tt, ^l^m^©¥^S1S±{C*5^T^M*St'=&*f 
< £ 2 2 ««3!©JIfti&»7tt4fefi 
*filRWC»i«tSiet, WE*B 2 #«M©^F*6#i 

d ttfr>7ffi4bstt©ft 2 fisoi e ^ * -> 
nftSfnafs 2 «*s©*»&**tt«*i**#A/Trtte 
*##a«±fcfit*r*iei. sfrtE^2#«s©««6 

o«rea6«+fcf»e*##:a«©^>fi«i»*«t ojs^t 
®.mm&.v>% 1 *tt£©&ft&&7*&<fc*uft&iftRffi 2 

#*Sl©«|J6a*^*l«l«*i»IHILr»j«T*X8 

t, tfifB^2^t«s©iii*jx*-^#)^«c±©tfrfa^ 

«*IB©3!)-«ietft*«U. SfrfB^ 1 S«M©««)jA 

7c&Tfc. Mie«2««S!©4«i&»7ffi4l!)ffi«©£9 
RtXffilB-pSl-r** 1 »«S©*tt*«*!e*tfr«¥«M* 

*«©3p*fi«l»aiBli;T?»*J:5K:»riE-racii:*W 

[0016] c:©5I0Jt«, xbf^^->-^;i/g^^(c 
Pttrass^&fcawfca-iiTsfs 1 #«^!©a«6^* 

Ji©JB 1 ^«^©«ae>iA*-^M^M^«m 2 #«§«©« 

^^->^^figfi©i^ia©^Iig^A^^^^:i6(C. 
LfclfS 1 V«S©a«i&9-7ffi'Kifll«©7M<Kil£tt«tni 

a ^n^^ift^^^-annc-ftr. 

[0 0 17] 

[»«©**©»«] Bn«c©%w©ffii©ntfi«tfi 

X**»E»©*^#«*dE-C**. PS«#®MS 
1 _htCA*-f^-7 h7>vX^TRI, TR2 ©H&jA 
Wi7^M^ifj:^N + 3!$l#2-l , 2-2 d^-*V?n 

fjjsnt^s. cti^.N + mmm-\ tz-2 (om\zm 

3 «^ne>N + Uffl«2-1 , 2-2 i:e«t5r t&XIS: 
tte>nT*3 0, N + §tfi*-S2-l , 2-2 © USSR MET 
SrT3PS!©*tt»»flW¥»fl£S«l ©**£»«*£ 

[0018] n + , 2-2 , pmmm 

•V¥&fc&fol ±lC«N^©xtf^^->-vJl'^5 ifiMfSL 
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*i. *©»5feanfctf»c*fl:Bi9 iJ«ifta*»)j**i 

[0 0 19] N + ^M«c2-1 , 2-2 ±©Xtf^^->^;l/ 
«5 rtl:/H#-7h7>yX^OTRl , TR2 

XfHtt*aKX5 y*£LT©NS«*10jGi#fiSS 

10 *«trEg«©fc«>. Xfcf^v'-WHf 5 ICNM©^M#J 
ft. 8«Mk*3U£:?©N + ££82 KfiJjt-rs.fc'S K 

«ALT^$nT^4. ps!««3 ±ep^a©*fe^m 

9 tt*^a*Jiil,TP£!**3 KjfcttU AW #-5 
h7>y*X^TRl , TR2 <*: 5 L£tt»&j*LTt^ 

•5. 

[0 0 2 0] jfcfc. m ©^©a^flflWfStSeTF. 

WfiiSife+©*rBiBK:«fcDRw?-5. sr. E2(c^ 

T<t5(c:. 0iJx.fcf4~6 Q • cmOPSOfiMSl 
±t/H#-7 h7>yX^0U4iA$.3l/^^i«i 
20 ft:5N + S!fH«2-l , 2-2 ft S b ©@JSJ£«^?tCcfc OS 
*?Wt'^fi£-T-5. -?-©&. 0 3lC^fJ:5»C, 0. 1 ~ 
1. 0Q • cm©Nlie^ + ->tJH5 ftO. 5~ 
1. 5 Mmgg/jjcg d©B#©xtr^^->^;UfiX 

[0 0 2 1] #tc. 14 KTK-Tcfc^tc, 
^^©Xtf^^-WHiS *7tMJy^77^g 

30 ■*©*, W5?*Mlt4 *®fi*U -f^->ffiA}*ftffl^ 
T. A-f#-7 h7>yX^MfSiO*l:Pi®^3 

«Bft 1 6 0 k e V©iPj^tt£ET3 x 1 0 l3 cm" 2 @ft 
J£A-r&„'Ma«JI<tj£Afi«. N + £4111*2-1 . 2-2 

(Dm-z trnm-y , 2-2 m©K»::j£:UT*sft»ntf 

[0 0 2 2] PSJffi*s&3 ft^ricT*BSCSt»©l» 

s«2-i , 2-2 ^ e. <h*nfe*tt©iSBift®i-r 

ji»K:cH»Ttt. PS^«3 #tf»©J|fcIfiK:J;0«fe3;« 
40 tft, hl^>7 c *T-^B8©»^r. LOCOS (a*?BMt) 
©«t5^iS5fflTS^K©^Igft!^Si:U^^fcse>. H 

^*'>+;Ka»j«iic«»ii*©pfifH«s ftBjrr-s 

»^»4Xlf^^->^JUjsJ£fi^K: 1 2 0 OtTlCTS 
ft. LOCOSJgfi£B#lc 1 0 0 0"CT5~8R$IWgg© 

iii««Aa. cintcMb. ci©%w©73ffi-ep^ffl« 

3 SMtsa&tt. 1 0 0 0 < CT1B#RB@SU*^X 
83^X6 ft: fi£^>T. *;fr|fii©*ttttttfttt«*0. 

2wmi«TlMK foTO. 5Mm@*g|LT*3 
50 W-fcfN + Mffi«2-1 , 2-2 ©SH©PS^*fiiK)©iBffitt 
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[0 0 2 3] «*MOPfiffl«3 &Bf8.Lfz'&. H 5 
^ (TR1 , TR2 ) (Si) . 

[0 0 2 5] H6ttc:(DaMo«2©j|J6»fii^«s# 
»#J6«ig»©*^»l««Jfift*rilfBHT»0, LO 
cos*?»iffi*ffl^ft;H*-5 h7>yx**« 

<#-7h7>yX^TRl, TR2 OS^jA^n U£7 

n + m«^2-i , 2-2 ft^n^enMj&isn 

T^S. -tlbN + S!««2-l £2-2 <7)ra^*^Hiffi 

£>n+ mmm-\ , 2-2 K»ttT-5££&<»t*&nT 

N + S!«l«2-1 , 2-2 OJKBRimfflTST* P 
[0 0 2 6] N + S««2-l , 2-2 , PSfi«3 £<a^ 

[0 0 2 7] N + S!«tt2-1 , 2-2 ±CQX tf£^ ;i/ 
JS5 rtl:/H#-7h7>^X^©TRl , TR2 
-entCO^T^— XZi>^ h«!:a5PIi88-l , c: 
©Pfifi«8-1 tCJffiffiLTfl£»flM^m>Pffi*Itt8-2 

sn, ^-xffl«^*j«snTo^. :^)Pio 

BI9 i:©BBPSfi«6 *<®fiKSnT*3 0, cn^tesfi 

, TR2 £3U**«WK««bT^*. 

[0 0 2 8] *tc, HScDWjacCOSS^iMll^ffiftH?© 

<£5tC* PIi«3 tt, LOCOStCJ:^K{t^9 (DM 
>ffiAtcMLTte. m<tM9 £Xtf^*v-^;U/i5 <£>ffi| 
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tUT^lMeVgSWgi^^o Sfc* LOCOS 

6 S»«T-5fc«>tf4, «^JPjS«EETLOCOS«ft 
®|9 CDT(CP^M^6 (0 6) o 

[0 0 2 9] ±|E*M©l(l«&CX-tn^5*ffiS:affl 

[0 0 3 0] BUL* *«W<©*JE«fii*AW#-7 
^foiJ>&B i CMOSSWmSSfC^lt^AW^-^ 
[0 0 3 1] H8ttca>«88O*3<0||«fi»lifc«-6* 

cmos mmmmzmm u&«^<o*^#i*»«-T?a 

Z>o CO*f»iMW/H#-7h7>yX^TR 

1 \tm 1 ■traiTr?**. 

20 [0 0 3 2] Pft^MOSh7>yX^OMPM 
OSlZ^^X. PSO¥»#£«1±K«»&^<0N + 

mmm-z ffimaL^nx^^> 9 n + s!««2-3 «no 

N + ^M^2-2 £m#fc»JSSft*. ^ilfflc0^{t:^9 
Bt91_hcDy- hWffill£BTTV-A • Kl"f >««<!: 
tt, «lx.tfAW*— ^ h7>yX^TRl fC*5^^>^— 

xn>^^hPiM8-i trai;xST»«*ns, 

[0 0 3 3] N^t^MOS H7>yX^C0M«NM 

*;ujbb ftttpa^jj«i<#A3nT*50 pi««6 

©Ng«*12#»J«Sft-&. 

[0 0 3 4] H9«^©5EM©»4^J6«8ilc:«s^ 

miT^5„ ^ © P SMW«3 1 »»dE tt. N + MMi& 
2-1 £2-2 ©»j«i:Bli;<, XK^*->ir;P«fi«r»Cff 

40 t>n%o -rut)*,. c<nmA<Dftmx$>z>pmMm<D 

[0 0 3 5] ±EB8, H90H«»IBl:cfcott), C 
n, igf^N + 5i««2-l . 2-3 i»*-frr^«ritS 

n-soT, n + s««2-i £2-3 <Dmm&&< 

[0 0 3 6] ft*, ±IE^^Sitc:*3tt^N + S«« 
50 2-1 , 2-2 tCgiUTt), Xfc^^>v;P@5 
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om&m i o~0 i 2 (c^To s i o fcs^-f <fc^ p 
*©±fc«MK. «A»fl»<t«92*»ia-r«. ^© 

K#J*-r*. IfflKffflMMtLTIi, BMfcJK92£X 

&2>tctb\Z, DnitEiLTfilMe Vg^#!&g£:73: 
*. l*l»T, H 1 2 JCwf «fc 5 fc, MK42*«* 
^lilTCN* S«^2-l , 2-2 ©^WKCtfl-K: 
»J*U ^*>&.\mzm^T. N + IIt2-l , 2 r 2 

*aw?wtcB«E-r«. cwKft). «<t«9ia:xfcr^*-> 

C. 1 M e veawiujWtflEj&tjfcBiifc:*. 

[0 0 3 7] ±IE«^ro^ffi«N + , 2-2 £ 

©& Oi»Ig £ 1&T fc b & H <fc -5 test® U T W X 
hJK41, 42£®j£L&tt*Uf£ce>&^o 
[0 0 3 8] 

&±«WLfc«fc'5l;:;i©«0n::«fcO. fife 

^fffi&A'-ftf-^ h7>> J X^*®lH]g& J ?', B i CMO 
S JfeftlilBdqg Sft* ¥*tt£fftliltt©*?#MMfti&& 

[HBonv^sea] 

[01] C©%lill©m©^«fllK:ft«¥W**iRls] 
»©*^#«*ifi«jK?-«rfflBI. 



[01] 
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[12] B 1 ©«*©*^#|fefrjfcettWTS&»©« 
SlilfOS 1 ©NM0. 
[0 3] B 1 ©*fiK©*^#«#«fe*lilH-*-*fc«>©« 

itie^*©^ 2©w®b. 
[04] 01 ©««©* : f i »(i*j*sttwra&«>©« 

itlgifc'J'WSS 3 ©8rffl0. 
[0 5] Hi©#^©*^«*#tt«ttH-r*fc«>©« 

[06] z.(^^m<Dmz(Dmmmm\z^^mwmmm 

[07] B6©*j*©*?&i**&s«?iiT*;fc»©« 

[0 8] C©%H©&3©£M&tt£tt«¥#ttjR8tl3 

[09] z.<D9tm<Dm4<Dgmmmi\z&&¥mi*MmEi 
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